[Abstract] High-throughput phenotyping of plant traits is a powerful tool to further our understanding of plant growth and its underlying physiological, molecular, and genetic determinisms. This protocol describes the methodology of a standard phenotyping experiment in PHENOPSIS automated platform, which was engineered in INRA-LEPSE (https://www6.montpellier.inra.fr/lepse) and custom-made by Optimalog company. The seminal method was published by Granier et al. (2006) . The platform is used to explore and test various ecophysiological hypotheses (Tisné et al., 2010; Baerenfaller et al., 2012; Vile et al., 2012; Bac-Molenaar et al., 2015; Rymaszewski et al., 2017) . Here, the focus concerns the preparation and management of experiments, as well as measurements of growth-related traits (e.g., projected rosette area, total leaf area and growth rate), water status-related traits (e.g., leaf dry matter content and relative water content), and plant architecture-related traits (e.g., stomatal density and index
www.bio-protocol.org/e2739 blocks, there will be 2 replicates per block ( Figure 2 ).
2. Create a randomized experimental design, for example using a customized R script ( Figure 2 ).
Pot coordinate randomization is advisable to diminish the effect of the position in the growth chamber which might significantly affect the results, e.g., growth rate and flowering time. Block numbers can be assigned to different areas of the chamber to test for the pot position effect.
Assign numbers to pots and enter the data to a spreadsheet. 5. Prepare the substrate: Mix 50% agricultural soil with 50% compost.
Note: This substrate is dedicated for water deficit experiments, as it provides optimal water
retention for such purpose. Other substrates may be used for other types of experiments.
6. Place the inner pot in the outer one and fill the inner pot with the mixed substrate, weigh the pots with the substrate (Total) and enter this weight into the spreadsheet. Collect and weigh one small soil sample (approx. 10 g) per every 10 pots (S wet ).
7. Dry the soil samples at 80 °C for 3 days.
8. Rinse the soil surface with 10 ml of nutrient solution (see Recipes) for better seed imbibition.
Sow approximately 5
A. thaliana seeds onto the soil surface using a wet toothpick and put the pots in the growth chamber (20.5 °C and 70% relative air humidity) in the dark for two days. Image processed using custom ImageJ macro that applies a color threshold to the picture. The 
where Lnum is leaf number at the time of measurement, a is the number of days after the formation of first true leaves, a0 is the time when LN/2 leaves developed, Rymaszewski et al. (2017) . A response ratio is a logarithmized ratio of mean trait value under treatment conditions and mean trait value under control conditions.
6. Working on multiple genotypes and multiple traits, it is often beneficial to reduce the dimensionality using such methods as principal component analysis (PCA). These methods can also be utilized to visualize and better understand the data structure prior to the in-depth analysis.
Recipes
Note: Add deionized water to the required volume.
